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Applications",  que presenta Ana Martín Calvo para la obtención del título de 
Doctora, ha sido realizada bajo mi co-dirección en el departamento  de Sistemas 
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݋� ஻ܲሺ݋ሻ ஻ܲሺ�ሻߙሺ݋ → �ሻ ߙሺ� → ݋ሻ ௔ܲ௖௖ሺ݋ → �ሻ௔ܲ௖௖ሺ� → ݋ሻ  
஻ܲሺ݋ሻߙሺ݋ → �ሻ ௔ܲ௖௖ሺ݋ → �ሻ = ஻ܲሺ�ሻߙሺ� → ݋ሻ ௔ܲ௖௖ሺ� → ݋ሻߙߙሺ݋ → �ሻ = ߙሺ� → ݋ሻ  




௜ܲሺ݆ሻ = ݁−ఉ௎����ሺ௝ሻ∑ ݁−ఉ௎����ሺ௟ሻ௞௟=ଵ = ݁−ఉ௎����ሺ௝ሻ�௜ ,ߚ = ͳ/ሺ݇஻ܶሻ ݇஻ ܶ �௜






















ۄீூܹۃ ۄܹۃ� ܶ ܴ, ۄீூܹۃۄܹۃ �ܴܶͳ = ு�





� = �଴ + ܴܶ ln ( ݂݂଴) ,�଴ ݂଴ ܴܶ ݂݌ Φ ݂ = Φ݌ Φ = ͳ
�௔௕� ���௖
���௖ = �௔௕� − ���� ,�� ��
ݎሺݐ + ∆ݐሻ = ݎሺݐሻ + �ሺݐሻ∆ݐ + ݂ሺݐሻʹ݉ ∆ݐଶ�ሺݐ + ∆ݐሻ = �ሺݐሻ + ݂ሺݐሻ + ݂ሺݐ + ∆ݐሻʹ݉ ∆ݐ ,ݎሺݐሻ �ሺݐሻ ݂ሺݐሻ ݐ∆ݐ ݉
 
1Ϭ ܦ�ܦ� ߙ = ݔ, ݕ, ݖ ܦ�ఈ
ܦ�ఈ = ͳʹ� lim௧→∞ ��ݐ ۃ∑(ݎ௜ఈሺݐሻ − ݎ௜ఈሺݐ଴ሻ)ଶ�௜=ଵ ۄ ,� ݐ ݎ௜ఈ ߙ݅
ܦ� = ܦ�� + ܦ�௬ + ܦ��͵  ,ܦ�� ܦ�௬ ܦ�� ݔ ݕ ݖ
� � ܶ




ܷ௕௢௡ௗ(ݎ௜௝) = ͳʹ ݇(ݎ௜௝ − ݎ�௤)ଶ,݇ ݎ௜௝ ݎ௜௝ = ݎ௝ −ݎ௜ ݎ�௤ ܷ௕�௡ௗ�௝௜௞
ܷ௕�௡ௗ(�௝௜௞) = ͳʹ ݇(�௝௜௞ − ��௤)ଶ ,݇ �௝௜௞ ��௤
ܷ௧௢௥�௜௢௡�௜௝௞௟
݌௢ ݌ଵ ݌ଶ ݌ଷ �௜௝௞௟ܷ௧௢௥�௜௢௡ = ݌଴ + ݌ଵ[ͳ + cos(�௜௝௞௟)] + ݌ଶ[ͳ − cos(ʹ�௜௝௞௟)] + ݌ଷ[ͳ + cos(͵�௜௝௞௟)] ,
 
1Ϯ 
ܷ௡௢௡−௕௢௡ௗ�ௗܷ�஽ௐܷ�௟�௖௧௥௢�௧௔௧௜௖ ܷ௡௢௡−௕௢௡ௗ�ௗ = ܷ�஽ௐ + ܷ�௟�௖௧௥௢�௧௔௧௜௖
ܷ�஽ௐ(ݎ௜௝) = Ͷ�௜௝ [ቆ�௜௝ݎ௜௝ ቇଵଶ − ቆ�௜௝ݎ௜௝ ቇ6] ,ݎ௜௝ ε
σ
ε σ�௜௜ �௜௜
�௜௝ = √�௜௜ · �௝௝�௜௝ = �௜௜ + �௝௝ʹ
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